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The motile macroepifauna was examined in stands of Amphibolis antarc tica. in mixed stands of Posidania
unenstolio and Postdonia sinnasa, ancin neachy unsegetated sand at two sites i Holdlasr Bay, South
Auslralia, Tnoall, 178 species includiog 49 species of mollases and 14 species of crustacesns were recorded
inthe three habitats, There were significvantly suore species a1 both sites, and signivicantly more individuals
at ane s, in svepetated than upvepctaled substtata, Seagrass biomass was sienificandy and positively
corrclated with i number of =pecies aad number of individuals at the shallow si(e, but ot at (he deeper
o Scagrass biomass apnears o be only one of a number of factars determining the structure of the
macroepifaunal assemblage Cluster analyses of samples show that the faunas of exch habitat are disfiner.
OF the 25 most comumon species, 11 were significantly associated with Amphebatis, cipht with Pesidunia,
and sin were assocated with egetated as compared with unvegetated subsiviata, with which (ive were
assocwted, Only harpacnooid copepads of the senus Aniphiascopsis were pon-selective, The habig
preferences af spegies uppear (o be u comples result ol individuyl requiretneats for food and <helter
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South Australia.

Introdiction

Seaprusses are 1 conspicLous element in temper-
dic Australian coasial waters (Larkum 1977
Womersley 1984) and especially important in the
South Australiap Gulfs. where they form estepsive
meadows (Shepherd & Sprigg 1976; Shepherd 1983;
Thomas & Clarke 1988) and might be expecied to
provide -z large fraction of the toral productivity
{Maun 1982). Seagrasses also provide habitae,
shelter and food for many mobile invertebrates
which in turn are used as food by fish and other
secondary consumers (Kikuchi 1974; Raberisan
1980: Pollard 1984 and reviews by Virnstein 1987,
Howard et ¢/, 1988; Bell & Pollard 1988). Inverie-
brates are thus an important link in the trophic
network in coastal seagrass communities. Because
the seagrass beds in Held st Bay; Sotith Australia
huave become seriously degraded (sce Clarke 1987,
and review by Shepherd er ol 1988) the conse-
quences of such loss op higher trophic levels needs
10 be assessed,

Thas study was of a pilol nalure and set out 10
describe the matile macroepifauna af twa major
seagrasses and unvegetated substraty, and so docu-
ment the faunistic changes that might be expected
to result from the decline of seagrasses in Holdyast
Ray, The seagrasses were Posidonia anglstifolia
Cambridge & Koo and P sinuose Cambridge &
Kuo, which occur in mixed stands, and Amphibolis
antarciica (Labitlardiere) Sonder & Ascherson ex

+ Deparlment of Fisherics, 135 Pirie Strees.
Adelaide, S. Alsl, 5000

Ascherson. The upvegetated substrata were blow-
oults, which oceur widely in these seagrass beds {(Fig.
1 a). P angustifoliac and £ sinuosa arc simllar to
cach other morphologically, both having long
narrow blades arising from a rhizome, and can bz
readily distingwished only by examinatan of the
buried sheath or (microscopically) of the epidermal
cells {Cambridge & Kua 1979). A, anlarctica 15
architecturally more complex with a tough
eylindrical stem supporting an array ol tufled lcaves.

We examined the species composition and
abundance of all laxa retained ina 1~ 0.5 mm
mesh in veperated areas over 3 range of seagrasi
biomass valucs and in unvegerated sandy areas in
order 10 assess the impoctance of the-structure and
hiomass of these scagrasses to the magroepifatnit.
In each ecase epifaunal, but not infaunal, 1axa
associated with the substratum swere sampled.

Because the macroepifauna is highly mobile and
might be expected -t select an optinal habitad,
based on seagrass architecture and density, -and
because survival may differ between habitats and
within habliats according to seagrass depsity,
dilferences i epifaunal species composition and
abundance should disclose Lhe net onicome of these
two processes, i.e. habitat preferences and
differentia) survival.

An important collateral aim of the study was to
oblaina taxonomic reference collection ol macro-
invertecbrate taxa. associated with seagrass and
unvegetated sybsirata in Holdfast Bay tar use in
Jater studies, Voucher specimens are lodged in the
South Australian Museum, Except for 1he study ol
‘Walson ef al, (1984) on Heterozosrera this has niot
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previously been attempted for southern Australian
S€ALrasses.

Materials and Methods

Study Sites

Sites were selected in Holdfast Bay, S. Aust.,
where serious $eagrass recession has occurred
through expansion of blowouts and the effects of
sewage sludge effluent (see Shepherd er al. 1988).
One study area (Blowouts S1 and S2) was located
1.4 km off Henley Beach (34°55.5'S, 138°30'E) at
6-7 m depth (Fig. 2) where extensive mixed stands
of Posidonia angustifolia and P sinuosa, and
smaller patches of Amphibolis antarctica surround

blowouts. The second study area (Blowout S3),
examined at a later date, was 2.6 km off Brighton
(35°01'S, 138°31'E) at 10-11 m depth where P
angustifolia is dominant and A. antarctica occurs
only in small patches. The former area was chosen
because it was considered {o be representative of
seagrass habitats in Holdfast Bay; this judgement
was based on extensive sampling during compre-
hensive studies of seagrass-sediment dynamics of
Holdfast Bay {Clarke 1987; Thomas & Clarke 1988).
The latter area was near the maximum depth of sca-
grass and was chosen to maximise contrast with the
former, and so test the applicability of the earlier
results to a deeper seagrass habitat,

a —r3

—

—_

Cc

-
'

e - e —— —

Fig. 1. (a) Acrial photograph at Brighion in Holdlast Bay showing blowouls in scagrass beds. Bar scale
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(b) Diver sampling unvegetated substratum in a blowout. (c) Oblique view of Amphibolis bed. (d) Oblique view
of” Posidonia bed.
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Fiy, 2. Holdfis! Bay, South Ausiralia showing study-sites
and seagiass disuiburion,

A 25 x 25 ¢m quadrar frame attached o the
upen end of a planklon et of mesh srze 1 < 0,5
mm and enclosing a valume ni” 40 litres was used
for sampling. The net was sccured to the quadrat
by 4 lace and unfolded only when the guadratc was
rapidly thrust downwards 10 the seabed during the
sumpling opeération (Fig. 1 b, ¢, 4). All samples,
buth in vegetated and nnvegetaied areas, were taken
about 3m from the seagrass-sand boundary of the
blowour being investigated, in order 1o avoid
possible ‘edge effects’,

In the seagrass samples, the seagrass was cut off
al sund level with shears vperaled from ouiside the
nct. After the sample was taken, the net was
refeased from 1he quadrai, the surficial sediment
was manually disturbed 1o a depth of 1-2 ¢m in
order to expel sheltering animals into the water
column, the opening fied $hut, and the net and con-

tents sealed in a plastic bag. The technigue is simi-
lar to that deséribed by Ledoyer (1962) and used
by Seipione & Fresi (1984), Virnstcin of al. (1984)
and others.

AT the Henley Beach site six replicate samples
swere taken i each of three habitats (unvegetated
sand, Posidonia and Amphibalis) al twa blowouts
(51, 52} giving 36 sumples in all, At Brighron eight
replicales were taken inr the same three habitats :
one blowour (S3) giving 24 sumples.

Sumples, including the surficial sediment and any
detritus, were preserved in 10% lormalin und
seawater and later hand-sorled (o remove all
animals. The seagrasy in cuch sample was weighed
after removal of excess water, and animals were
identified 1o the lowes! possible tavon and species’
abundances per quadrat rabulated. Sumpling was
done at about'noon, in March 1985 at S| .and S2
and in November [985 ar S3.

Only the motile macroepilaung is considered
here. Bryozoans, foraminiferans, hydroids and
polychactes, and meiolaunal species nal adequately
retained by the mesh, ure excluded.

Analyses

Data for the two sites cannot be compared direct-
lv due to differences ity depth and time of sampling
and in [ocality, and are-analyscd scparately.

A cluster analysis of species’ abundances per
quadrat was pecformed on the data from cach site.
Atter a log (N + 1) transformation of the data ihe
Euclidean distance measure of similarity and the
group average sorting sfrategy were used to achweve
clustering of quadrat data (see Cliftord & Stephen-
son 1985; Field er al. 1982).

Data on number of species and number ol in-
dividuals wete examined by analysis of variance
(ANOVA]}, Where the variances are heterogeneous,
as discloscd by a Cochran C-test, data were trans-
farmed 10 achieve homogeneity, A Student - New-
man - Keuls (SNK) test was theo used to detect sig-
nificant differences between individual means.
Cluster analyses, ANOVAs and least sguares
regressions were performed with (be Riostat com-
puter package (R. A, Pimental & J. D. Siith 198<.
Sigma Soft Placentia, Califacnia).

Resulis

Community Totals

{nall, 7124 individuals divided among 178 spu-
cies were obtained in the two vegerared habjtals
(Amphibolis and Posidoniuy and p. unvegeiated
sand, There were 49 specics of molluscs, 114 spe-
cies af crustaccans (59 amphipods, 19 isopods, 13

decapads, five mysids, ten copepods and cight os-

tracods), seven specics of pycnogonids and el
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specics of echinoderms, The speciey wilh authori-
iies are lisied in Table 1.

Analyses of varlance show 1hat the number of
species ditfees signiticantly between scagrass habitat
and unyegetaled sund au botl sites {Tables 2, 3). At
the Henley Beach site there is no signlficant
difference (P> 0.05) between the two blowouts (81,
X2). There ate signiticantly fewer species in
unvegerated sand than in scagrass at hoth sires, but
o significant differente in uumber of species
between the two seagrasses (able 3). Overull, there
ate lewer species of molluscs than of arthropods
in scagrass, except that at Brighton there s little
dilference in the number of species of molluse
bet\ween unyegetated sand and Posidonia (Fig, 3),

The two sites do not give-a consisient piciure in
the vatiation in number of individuals per sample
iy relation o habitat. At Henley Beutlt there is no
slgnificant (P>0.05) difference belween any
habitat, but al Brighton there aré sigliificantly fewer
individuals in Posidonia and sand than in
Awmphibotis. (Table 3).

Next we examined by regression analvsis the role
of seagrass biomass as a factor influencing the
number of species and of individuals per sample
Significant linear regressions rebaling nuimber of
species  and -individuals with  Posidoniv and
Amphibolis biomass respectively are given in 'lable
4 for Henley Beach, Here the number of specics in
Pusidopie and both humber of species and
individuals in Amphibolis are sigotficantly selated
(s bumass; ar Brighton there are no. sigmificant
TEHTESHIONS,
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2200 200 v~ == Crusiocesns
3 — — mallusce
¥ .
Eyo0f | el teof o
® "
£ i’/’ N R S

[ ) [+ it Sl }
: }
3 20} 200 4°
- )
-8 - \
* -7 “
3 IO% L \\ 1ol DR
P o ~ I -
2 ~ I \\I— -

[} > o “ﬁ

i 4. Mean mimber of individaals aud speties of crudla-
woants and moellyses per sample in theee habitats,
Vhenphibaliy, Posidunig amd unvegelaied sand) at
Hentey Reach and Brighton. Vertical bars are standard
oL,

Hahiu divferences

Depdrograms of sainple classifigifions nting
species abundances as atributes (Fig. 4) show (it
with minor exceplions, the vepetaled  habials,
Posidaonia and Amphibebs, and unvegetated sand
sepurte out ut relative Simibarities of less than 420,
indicating faunistic coherence within, and
substantial dissimilarity Dbetween, habitats, Al
Henley Beach, the epilaunas ol Posidonia and
Amphibolis are relatively distinet and more similar
to cach ovther than eitber iy to sand, whereas at
Brighton there ix greater similaruy between: the
fauna of unvegetated sand and Posldonia. Tn-fact
one Postdoniu sample was more similar 1o sand
sampley than to other Posidonia samples, duc 10
the absence of the harpacticotd Porcellidinm sp
which was generally conuynon in seagrasses byt tare
in sand (Table 5).

Pie diagrams (Fig. 3) show the m=an relativé
abundances of molluscs and arthropads for cach
habitai; they indicate strong dominante by a lew
species with u very large number af rare species, The
25 most common species {ie. those with nican
relative abundance per habitat of >5%) differ
significantly in their absolute abundances berween
the three habitats, and are categorised according 1o
thewr apparcnt prefetences (Table 43, Eleven of the
25 speties re more abundant 10 Amphibolis, two
<pecies are tnofe wbundant in Posidenia, and six
spectey are more abuadant ine both seagrasses
without distinction between them. Only 1he
harpacticoid Amphiuscopsis spp are indiffereny to
hubitut; but this has little significance since several
1axa may be included,

There are very marked differences between the
faunas of the two sies, Henley Beach and Brighton,
Fourteen ol the 25 most common species, and 76%
of alt species occur only at one site,

Unvegetatod blowouts have a characterisele fauna
whith ditfers between the (wo aifes. Al Henley
Beach the amphipod Guernio of gefune wnd the
ostracod £ ypridinades zolathese are dominuny, and
at Brighton the mimiie gastyopad  Lissolesta
contabudaia; 1he hurpacticoid Amphiuscopsis sph,
the mysid Leptomysis ousiralis, the tanaid
Leptochelia ignoig nnd the sea-stur Alfostichastee
polepluieare Co-dominant- (Fig. 4).

Discussion

Despile the very limited sampling program 1k
could be carred oot in this study, some compari-
san can still be made with the species cichness ol
seagrass epifauna elsewhere. Virnsioin ef af, (1944)
hitve assembled comparative datz on species abun
dances of amphipods, isopods anul decapods in
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TABLE 1. List of speciey with aquthorities obiained in the study.

1

Phylum MOLLUSCA
Class GASTRUPODA
Trochidae

Fissurellidae
Liotiidac

Parcllidae
Phasianellidae
Turritellidae
Epitoniidae
Calyplraeidae
Melanellidae
Potamididac

Cymatiidae
Vermetidae
Columhbellidae
Olividac
Fasciolariidac
Pyrenidae
Nassariidae
Triphoridae
Muricidae

Buccinidae
Iriphoridae
Pyramidellidae

Scaphandridae

Class BIVALVIA
Glycymeridae
Mytilidae

Pteriidae
Veneridac
Psammobiidae

Class AMPHINEURA
Lschnochilonidae

Class CEPHALOPODA
Idiosepiidae

Phylum CRUSTACEA
Amphipoda
Corophiidac

Qchlesidac
Cyprindeinae

Badepyrus pupoides (Adams)

Thalotia conica (Gray)

Cantharidus irisodontes (Quoy & Gaimard)
Cantharidus bellulus (Dunker)
Cantharidus apicinus (Menke)

Nanula sp,

Culliostoma sp.

Calliostoma legrandi (Tenison Woods)
Cuaitiostoma hedleyi Pritchard & Gatliff
Callistele calliston (Verco)

Ethminolia elveri Cotton & Goudfrey
Macroschisma tusmaniae Sowerby
Notoacmea flammea (Quoy & Gaimard)
Argalista sp.

Lissolesta contabuleta Tate

Patefla (Scutellastra) peronii Blainville
Phasianella australis (Gmelin)
Gazameda irédalei Finlay

Acutiscala minora Iredale

Calyptraea calyptreeformis (Lamarck)
Curveulitna indiscreta (Tale)

Batitleria hivaricata 1udbrook
Butillaria diemenensis (Quoy & Gaimard)
Cymatielta gaimardi Iredale

Tenagodus weldii Tenison Woods
Mitrella acuminata (Menke)

Oliva australis Duclos

Microcolus dunkeri {Jonas)

Mucrozufra atkinsoni (Tenison Woods)
Nivtha pyrrivus (Menke)

Hedleyiriphora scitula (A, Adams)
Bedeva paivae (Crosse)

Lepsiella flindersi (Adams & Angas)
Cominella eburnca {Reeve)

Obesula albovitrala (Hedley)

Congulina sp.

Pyrgiscis sp.

Chemnitzig mariae (Tenison Woods)
Qdostomia sp.

Acteocina fusiformis (A. Adams)

Glyeymeris radians (Lamank)
Muscuius paulucciae Crosse
Trichomusculus penetectus (Verco)
Electroma georgiang (Quoy & Gaimard)
Tawera lagopus (Lamarck)

Gari brazieri Tate

Stenachiton cymodacealis Ashby
Sienachiton pilsbryonus Bednall

Idiosepius notoides Berry

Coruphium sp.l

Corophiuin sp.2

Coruphium sp3

Corophiuim sp.d

Ericthonius sp.

Qchlesis eridunda Barnard
Anstropheonoides mundoe Barnard
Cyproidea vrnata aswell
Naeapheonoides mulluya Barnard
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Caprellidae Caprelta scaura {Templeton) ‘
Cuapreila danilevskii (Czerniavskii)
Paraproio spinosa (Haswell)

Corophilidac Cerapus abdictus (Templeton)
Prophliantinag Guernea cf. gelane Barnard
Liljeborgiidac Liljeborgia sp.
Phoxocephalidae Brolgus tatfersalii (Barnard)

Cunmurra itickerus Barnard
Matong matong Barnard
Birubius sp.l

Birubius sp.2

Birubius wirakus Barnard
Birubius c.f. chintoo Barnard
Booranus wangoorus Barnard

Haustoridae Urohaustorius sp.
Urothoides sp.
Dexaminidae Paradexamine goomai Barnard

Paradexamine c.f. guarailiz Barnard

Paradexamine thadalee Barnard

Paradexamine c.f, windarra Barnard

Paradexamine frinsdorfi Sheard

Puradexamine moorhousei Sheard

Paradexamine sp.

Atylus homaochir Haswell
Lysianassidae Amaryllis macrophthalma Haswell

Tryphosella orana Barnard

Tryphosella spp.

Parawaldeckia spp.

Parawaldeckia stebbingi ((I'homson)

Parawaldeckia yamba Barnard
Gammaridae Maera viridis Haswell

Ceradocus sp.

Mauallacoota cartere Barnard

Mullgcoota subcarinara Haswell

Asnpithoidae Cymadusa variata Sheard
Cymadusa filosa Savigny

Leucothoidag Leucothoe commensalis Haswell
Leucothoe sp.

Amphilochidae Gitanopsis sp.

Aoridae Aora typica Kroyer

Atylidac Afylus sp.

Eusiridae Tethygeneia megalophthalma (Haswcell)
Tethygeneia sp.

Phliantidae sp.d

Podoceridae Podocerus sp.

Stenothmdae Ausatelson kolle Barnard
Ausatelson ule Barnard

Serolidae Serolis levidorata Harrison. & Poore
Serolina delavia Poore

Isopoda

Sphaeromatidae sp.l
Exosphaeromy sp.l
Exosphaeroma sp.2
Dynamenella sp.
Dynumenelly parva (Baker)
Pseudocerceis cf. lrilobala Baker
Haswelia emarginata Haswell
Cymodoce coronata Haswell

Cymothoidae Cirolana sp. _
n.gen. nsp. (see Baker 1926, p. 279, Pl, XLV!II)

Aunthuridae Puaranthura punctate (Stimpson}
Accalathura sp.
Faranihura sp.
n.gen, n.sp.

Janiridae spul

Jaeropsidae Jaeropsis sp.

Arciuridae Neastacitla sp.

Neastacilla deducta (Halt)



MOTILE MACROEPIFAUNA OF THE SEAGRASSES

103

Idoteidae
Tanaidacea
Tanaidae
Decapoda
Hymenosomatidae
Crangonidae
Pandalidae

Hippolytidae

Processidac
Paguridae
Penaeidae
Majidae
Mysidacea
Mysidae

Class COPEPODA
Pseudodioptomidae
Harpacticoida
Porcellidiidae

Harpacticidae
Laophontidae
Cumacea
Bodotriidae

Dastyliidac
Nannastacidac

Class OSTRACODA
Ncbaliacea
Myodocopida

Cylindroleberididae

Podocopida

Phylum CHELICERATA
Class PYCNOGONIDA
Ammotheidae

Callipallenidae

Phylum ECHINODERMATA
Class ECHINQIDEA
Temnopleutidae

Class CRINOIDEA
Aporometridae

Class ASTEROIDEA
Asteriidac

Class OPHIUROIDEA
Ophionereididae

Crabyzos longicaudatis (S. Bate)
Leptochelia ignota (Chilton)

Halicarcinus ovutus (Stimpson)
Pontophilus intermedius (Fulton & Grant)
Parepandalius leptorhynchus (Stimpson)
Crangon sp.

Hippaolyte sp.

Hippolyte tenuirostris (S. Bate)
Hyppolyte ausiraliensis (Sumpson)
Latreutes compressus (Stimpson)
latreutes sp.

Processa sp.

Paguristes sp.

Peneus sp.

Naxig aries (Guerin)

Australomysis acuta (Tatiersall)
Australorysis incisa GQO. Sars
Afromysis australiensis (Tattersall)
Gastrosaccus indicus (Hansen)
Lepromysis australiensis (Tattersall)

Calanoida
sp.l

Porcellidium sp.
Amphiascopsis spp.
n.sp.

sp.l

Cyelupsis sp.

Leptocuma sp.
Sympodomma bakeri Hale
Anchicolurus waitei (Hale)
Cumella laeve Calman

Paranebalia longipes (Sars)
Cypridinodes . galathea Poulsen
Alteratochelara c.f. lizardensis Kornicker
Vurguia sp.

sp-l

Lowoleberis sp.

Xestoleberis sp.

Neonesidae sp.

Ascorhynchus fongicollis (Haswell)
Achelia sp.)

Achelia sp. nov,

Callipallene sp.

Callipallene emaciata (Dohrn)
Pseudopaliene sp.

Propallene sp. nov.

Amblypneustes vyum (Lamarck)
Aporometra wilsoni {Bell)

Uniophora granifera (Lamarck)
Allostichaster polyplax (Muller & Troschel)

Ophionereis schayeri Muller & 'froschel
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Ophiopeza assimilis Bell .
Ophivcoming australis H. L. Clark

Ophiacanthidae Ophiacanitha altérnate Ao M, Clark

Tawm e 2. Analyses of vanaace lesting differences in number of species and indwiduals per sample at Henley Beach
and Brighton sites, *** P<{.004; ns. P> (105,

HENLEY BEACH

No. of species No. of individuats

al di. M5 ¥ t) AS E
Location{L) i .78 .84 n.s. H346.8 111 n.s,
Habilat(H). 2 4.34 N3G ¥r+ 1176.9 0.73 ns
1w -H 2 19.95 4705 4+ 11348.4 199 n.s
Error 30 042 3718.0
BRIGHTON
No. bf species No. ol individuals
d.t. MS. I MS 3
Habital 2 1493 J2R w# -44332 424 #4-
irror 2 12 1048

TABLE 3. Mean number of species and ladividuals per sample in three hubiats at the Henley Heack and Rrighron
swes. Standard errors in brackeis. 2’ indicates v Significant (P>005) difference by -SNK lest,

HENLEY BEACH BRIGHTON

Speeies
Blowaoat S1 Blowout 52 Blowout S3

Amphibofis 23.0 (3050 213 (1.3 a 0.5 (LD
Popsidpnia 26234) a 228(368) 115 {1.5)
sand 6.5 (1.0} 5.5 (0.6) 4.0 (1.09)
Individuals .
Amphibolis 1512 (299 & 168.2 {18.3) 1 171(10.5)
Posidania 178.8 (3003} 2 136.0 {25.6) a 352{57a
sang 1660 (42.7) a 817(33.3)a 47.8 (16.0) a

Tanir 4, Regression equations of number of species (S) anik number of individaals (1) per sample against wet weight
(W) in prams of Posidoma and Amphibolis in swmnples af Henley Beach, (7 P<0.035; ** P< Q.06 ns. P>0.05) in

Quch regression sample size is 12,

3

Eyuation R
Spécies Posidonia 5 16 + 035 W 0,39+
Amphibolis S - 172 + O3 W 0.08 n.s.
Individuals Pusidonia - 3% - 35W 0.02%*
Amphibols I 445 - 076 W 0:46%

seagrasses at various latitudes. Judged against Llis
compilation, the mean number ol species record-
ed in vegetaled subsirdta per site for amphipods
(36 species) and isopads (10 épecies) is higher, and
that of decapods (8.5 species) is lower compared
with orhier locations at about the same latitude
(35°). Similar coniparisons {or molluses are not
available because of lack of uniformity in niethod
of collecting in different places, However, Ledoy-
er (1966) recorded similar numbers of molluscan
specics 1 scagrass 1o Hiose given bere, Overall, the
speeies richness ol the epilaung inthese seagrusses
in Holdfast Bay is comparable with that of the

Mediterranean Posidonia oceanica (Ledayer 1966)
which is notably rich in $pecics {sce Virnstein et al.
1984). ‘The number of species of macroepifauna in
Ileterozostere in much shallower water in Victor-
ia (Watson et of. 1984) is much lower thun that
recorded in (his study.

The faunisné coherenee of habitaté and the sig-
nificant differences in abundance of comman spe-
cies berween habitats suggest that there are strong
associations between many epifaunal specics and
hahilat. Twa causes of these associations - specics’
requiremernits for food and for shelier - are of
recognized importance.
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Fiz. 4. Dendrograms of sample classifications tor (1) Henley Beach and () Brighton sites, and pic diagrams of velative
mean abundances of most common motluses and arthropods i thice habitats, Amphibolis, Posidunicand sosegetnicd
sand. The key to specles' abhreviations is given in Tabje S,

The food requirements of species are apparent
lfor many mplluscs ¢,g. archacogdstropods which
£raze on macro- or micrg-alpgae on seagrass blades,
and mesogastropods and neogastropods which are

‘vurinusly detrritivores, carnivores or suspension
leeders (Ludbrook & Gowlet-Holmes 1988). A few
species are host-specific, such as the two species of
Stenochiton (S, pilshryanus on Posidonia and S.
cvrmodocealis on Awmphibolis), or have sirict
microhabitat requirements such ax AMusculus
panfyeeige, which occurs in the basal interstices
between seaprass blades

Similarly, many amphipods, isopods und
decapods feed pn staguass epiphytes or detritug
(Zimmerman ef af, 1979; Howard 1982, 1984;
Watson g/ ul. 19584), and pycnogonids and some
decapods. are predators of smaller invertebrates
{(Howard 1984; Staples'. These specics are
presumably linked to séagrass habitats where their
feod is more abundant.

The reguirement for shiclter in which plant ar-
chiteeture, biomass, surfuce area and density have
each been emphasized (see Homzigk er al. 1982;
Stoner 1982, 1983; Lewis. 1984; review by Orth er

ISaples D. A, Sea spidet$ or Pycnbgonids. Unpublished
ms.

al, 1984; Virnstein & Howard 1987 a, b}, may also
confribiite 1o the observed association betweern spe-
cieg and habitat. However our dita do not allow
(nor was the purpose of this study) to distinguish
between the requirements Tor food and shelter or
assess the relative importance of each, The exislence
of simple linear refations between measures of plam
abundance and numbers of specics or individuals
is consistent with hypotheses af requirements for
either food orshelter. But such relations may aflen
be obscured by the exisience of threshold effects
or other complicating biological or physical fac-
tors (Orth et ql. 1984). The shallower Henley Beach
site shows linéar relations in thiree out of four cuses
but the deeper Brighton site shows hone. The like-
ly presence at the Brighton site of”orgamc matier
in surfuce sediments, as suggested by the large num.
ber of detrital feeding otganisms (c.g. Lissotesta
and Leptomysisyin the samples from unvegetaled
sand, could blur such relations cven if they exists
ed. However the differences between the iwo sites
could also be duc to other Factors related (o depibs,
time of year, ur simply a funcrion of the sites
themselves.

Patches of bare sand in blowouts are coaljiiu-
ing 10 eapand i Holdfast Bay from numeruus
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TARE 5. Mean abundances per sample of the 25 most common species in Amphibolis (A4), Posidonia (P) and
unvegetated sand (S} at Henley Beach (H) and Brighton (R). Data'for Henley Beach are Jor Sites 1 and 2 combineed.
No reference to e habitat indicates zero abupdance. Probability vahies are Jromi t tests. (*P<0.05; **P<0.04;
**P>0.00f). Species are listed in Jour ecological groups according to apparent habitat preferences. Abbreviations
af species are those given in Fig. 4,

Species Abbhreviation

Amphibolis preferring

MOLLUSCA

Cantharidus irisodontes A 2.3, P 0.3%* (H,H) Ci
Cantharidus bellulus A 1.4 (H,B) Cb
Bedeva paivae A 2.8 (H,B) Bp
Cinguling sp A 4.6, § 0.5* (1) C sp
Swenochiton cymodocealis A 13 (R) Sc
CRUSTACEA

Cerapus abdictus A 13.8, P1.3* (H,B) Ca
Tryphosella orana A 12.2, P 0.5% (H) To
Parawaldeckiu sp A 22,9 (H) Psp
Tethygeneia sp A 11,6, P 0.8* (H,B) Tsp
Leptochelia ignota A 5.5, P 0.5, 5 1.2 A-S* A P~ (H,B) Li
Vargula sp A 177 (H) Vsp

Postdonia preferring

MOLILSCA

Notoacmaea flammea P 9.5 (H) NT
CRUSTACEA

Neonesidea sp P 4.8, A 0.7* (H) Nsp

Preferring vegetated substrata (V) (combining data for Amphibolis and Posidonia) to unvegetuted sand (S)

MOLLUSCA

Thalotia conica V 3.8 (H,B) e
Macrozafra atkinsoni V 6.4, § 0.2%* (H,B) Ma
Musculus pawluceive V 178 (H,B) Mp
CRUSTACEA

Erichthanius sp V 2.40 (B) Esp
Ochlesis eridunda V 25,7, S 0.3%** (H,B) Oe
Porcellidium sp V 8.1, § 04* (11,B) Psp

Sand - preferring

MOLLUSCA

Lissatesta contobulata S 32,4 (B) le
CRUSTACEA

Guerniu tf gelane P 1.1, § 93,9%* (H) Gg
Leptamysis austratiensis S 2.3 (B) Ia
Crpridinodes of galatheae A 0.5, P 2.5, § 7.3, P-S%* A S+ (H) Ky
ECHINODERMATA

Allostichaster patyplax P 0.7, S 11.8* (H)
Nun-selective

CRUSTACEA
Amphiascupsis spp A 7.9, P 1.1, 8 2.9 ns (B) Ac

mau-related and other causes (Clarke & Thomas  loss of organic production are likely 1o entail
in press). Immediate effects of seagrass loss on the  widespread and scrious deelines in numbers of in-
epifauna arc probably reflected in the differences  dividuals and species of the epifauna that is 1rophi-
we abserved between the complex epifaunal assem-  cally dependent on seagrass, its epiphytes or its
blage in seagrasses and the quite different sand-  detritus, and of fish and other secondary consumers
dwelling assembiage. Longer term cffects due to  that in turn depend for food on the epifauna.



MLIEILE MACROEPIFAUNA OF THE SEAGRASSES 107

Acknowledgments

We thank C. L, Deane, A, Dalgetty. and N.

Holihes for assistance in the Neld and office. Trs
N. Ludbrook {molluscs), A. N. Raher {ophivroids),
G. €. B. Ponre (crustaceans), D. Staples
{pyenogimids), S 3, Hall and C. Harltey (osiracods),
aad R, Hamond ¢Warpacticunds) each pave valued

taxonomie advice or determinations within their
spedialies. D A, J. Butler und an wonymous
referce consteactively criticised the manuseript,
Funds tor the study were provided by the Comman-
wealth Repartment of Employment and Industri-
al Relations and the South Australian Deparlimeni
of Lubour (Community Employment Prograimme).

References

Banzr. W, M. 11926) Specics of the isopod family
Sphacromidae, from the gsstern, southern and wWestén
coastt of Awustralia. Tvads, R, Soc. 5. Ausi, 50,
247-27Y.

HELL, J. D. & Powsanu, Do AL (1988) Ecology of Tish
assemblages and fisherics associated with seagrasses.
Cha170mA. WD Larkuain, A. 1. McComb & S. AL
Shephicrd (Eds) “Seagrasses” (Elsevier, | nndon)

CAmBRrIDGE, M. L. & KL, 1.01979) Two news species ol
scagrasses froi Australia, Posidonia simwose and £,
gg?";ﬁiébliu (Postdonidceae). Aguatic Hotany, b,

Cearke, S, M, (19K7) Seavtass — scdiment dynamics in
Holdlast Bay; swnmary, Safish, 11¢2), 4-10.

—— & Tuowas, Ro 1. Gn press) Blowoul nlosphiology
and dynamick In the seagrass beds of Floldfust Ray,
Soulh Austrslia. Aguatic Botany,

Curenrp, H. T. & Strrucessor, W, (19751 “An
introductione 10 nunetkedl dassilication™. (Academic
Press, New York).

ficep, LG Crarke, K. Ro& Warwick., R: M. (1982)
A practical strategh for analesing muliispecies distpie
bution pauerns, Muarine Ecology Prog, Ser. 8, 37-52,

Howzian, X, Fonseea, Mo S, & Kevwortay, W, 3
L19N2) Macrobenthic commumiy sTrucrure i & (rans-
!,)ialllg,cg! celgrass {Zostera marina)y meadow. fbid Y,

Howakrp, R. K. (1982) Impact of feeding activities ol
vpibenthic amphipods on surface-fouling of eelgrass
feaves: Aquatic Botuny 13, 91-97.

—— (1984} Vrophic ecolmey of Caridean shuimpa in an
celyrass cununuuity. i 18, 155-174

~ Euuak, G. 1. & Hurauines, Po (1988) Faunal as-
semblages. Ch. 1&. fn A, W. 13 tarkum, A. 1.
MceCainb &S, AL Shepherd (Eds) “Seagrgsses™ {El-
sevier, London).

KixeeHl, T. (1974) fapanese contnbulony on oonsunier
ecolopy in eelarass (Zasters maring L.) beds, with spe-
cial reference to trophic relatianships and resaiirces in
sty e Tisterics. A ofliedciidttore 4, 135=164.

FANRESY, A WO DL 11977) Recenl researchy vil seap)iss
cammyrities 1y Australia. ppe 247-263, fn McRoy, C. P.
& Heifferichy €, (1:ds) *Scagrass Lcosvstems: 2
selentifie perspective™ (Marcel Dekber, New Yark)

T oaes e M. (1962) Eiude de ta faune vagile des hetbiers
superticiels e de quelgues bintopes dalgues littarales.
Heo trow Stu. Mor. End, 30, Bull, 33,

- (1968) Edologie de 13 taune-vagile des blotopes
Néditerranéens ucomsible en scaphondre sutopuine., 11,
Dopates analytigues sur les berhiers de phunerogames,
ibid 4K, J15-164,

Liwis. T G. (1884) Distribution ol macrobenthic
Crustaceans assocwated with Thalassio, Halodule and
bune sun() subsjrata Marine Ecology Frag. Sor. 9,
101-113,

L uperoor, N, Goweeri-Tlowes, K, (49881 “Chitoy,
vastiopods.und hivalves” In S. A, Shenherd‘& 1. M.
Thotgss 1Eds) “Mariie Inverebrares ot Sonthern
Australia Patt 27 (S.A. Govt. Pringt, Adelaide),

Manm, K. 11, {1982) Teology of woamal waters: a sysicms
approach. Srudies (v Eenlogy, Vol R, (Blackwell
Seieutific Publishers, Qsford).

Nrvieraushas, V. B (1989) Effects. of the Pornt adelalde
treatment watks studge discharge 01y (he adjacent
mmanine environment, Mo 1985 Awstratusian Conf.
Coaslat Qeean Fng. 1, 193202

BAATHL Ro Joe Heek, Ho Lo & van MONTFRANS, ), (1964)
Faunal commanitiey in seagtass beds: a review of the
influcrwe of plant siructure and prey chiaracrenstics on
predstac-prev relationships. Esiuativs. 7, 139-350,

POLLARD, D, A, (1984) A review of ecolugical stucies an
seagruss-fish communities, with particular reference 10
recent studies in Australia, Aguatic Hotany 18, 3-32,

ROBERTSON, A L (1980} The sttieture and biganisatian
ol o eelgrass fish fauna, Qecologic 47, 76- 82,

StipoNi, M. RO & Fres, B (J9R3) Distgbution of
anjphipod crislaceans in Fusidanic oeeanica (L.Y Dedile
folisr stistum. Interpanional wurkshop Hosidone
nevapsvz beds. Boudouresque, C. I, Seudy de Grissad,
A,cand DYvier, - (Eds) G158 Posidunie, Fr. 1, 319-329,

SHEPHERD, 5. A. (1983) Benthic communilies of upper
Spencer Gulf, Sauth Australia. Thars R, Soc. S. Aust,
1047, 69-85,

MeCiime, ALY, BUimigrs, B A, NEVERAUSKAS,
V., STEFFENSEN, DL A, & Wes), R. {1988 Decline of
scagrasses Ch, 12 42 AL W, D Lankum, AL L MeComb
&5, A, Shepherd (Eibs) “Seaprasies™ |Elsevicr, | ohdon),

& Sewisei, R, C.{1976) Substrale, sediments und
suhtidal ecology of 'Gull St Vinven( and Investigaiar
Stsail, i C. R Twidale M, L Tjler & B P, Wohb (Fds)
‘Natural Histary of the Adclaide Region' IR. Suc
S, Ausl. Adelaide)

STONCR. A. W. (1982) The influence af beathe
macrophyles on the faraging hehavigur of ppilfish,
Lagodan rhontbofdes (Lulndeus), J, Exp Mar Bint,
£col, S8, 271-284,

{1983} Distributional ecalogy of amphipods and
tanaidaccans associairl wilth thiee seugrass specics. 7,
Crusiqcean Biol. 3. 505-518.

THOMAS, R L & Crarse. 5. M. (1URK) Sedipernjolopy
and marphatagy of clasue seagrass beds in Lioldfas
By, Sonth Ausialii: 3 Ioeality of high wave energy for
spvics: of tie “Pusidonia sustnahis complex, Kstnany,
Coasial and Shelf Sei.

Viensiein, B, W, (JU87) Sesprasy  usiauiated
imvertebrare contmininies vl Lthe ssutheastern USA: A
weview. Floridu AMuriue Research Pubtications in,
42 209 pp.

& Howarp, R K. 1193872} The molily gpiavni of
marine macrophiytes hi the Indian River Jugoon, Flarida,
1. Comparisons amuug three species of seagrasses Nom
adjacent beds, Bull. Mar: Nel. 41, 112

& —— {1587b} The matile epifauna of nwarine
macraphyres 1 (he Indean Rivee fagoons Forda, 11
Comparisous between il alpae and three species af
seagrasses. ol Mar Sci. 48,13 26,

- NFISON, W, G, Lrwrs, G & Blowarn, ROK,

{1983 Latiluhizial palterns in seagrass epifauna: o




108 V. N. SERGELV, S. M. CLARKE & S. A. SHEPHERD

patterns exist and can they be explained? Estuaries 7,  WOMERsIFy, H. B. 8. (1984) “The marine benthic flora

310 -330. of southern Australia Part 1". (S.A. Govt. Printer,
Adelaide).

WATSON, G. F., RoBERISON, AL 1. & LITTLLIOHN, M. . ZIMMERMAN, R., GIBSON, R. & HARRINGTON, J. (1979)

(1984) Invertebrate macrobenthos of the seagrass Herbivory and detritivory among gammaridean

communities in Western Port, Victoria. Aguatic Botany amphipods from a Florida seagrass communily. Mar.

18, 175 197. Biol. 54, 41 47.



